[1] Forecasting the strength of nighttime L-band scintillation well in advance of their actual occurrence by making use of the background conditions has been attempted over the Indian zone with an eye on operational forecasting capability. It has been shown that the base height of the equatorial F-region as early as 1930 h LT shows a linear relation to the maximum altitudinal extent of medium-scale irregularities that are responsible for the Lband scintillation during the course of the night and these in turn get mapped to latitudes away from the equator defining the latitude range that gets affected by their presence. On the other hand, the average value of the vertical total electron content between 1830 h LT and 1930 h LT on a given day is shown to control the maximum strength of the scintillation represented by S 4 index on the day. The above analysis, although it has been carried out for the equatorial station Trivandrum, is applicable to other latitudes as well. Having demonstrated the control of the background ionospheric-thermospheric conditions, it has been shown that the averaged vertical total electron content around the prereversal enhancement (1830 h LT to 1930 h LT) along with the actual base height information at 1930 h LT over the magnetic equator would enable one to forecast the maximum possible S 4 in a given latitudinal region as early as 1930 h and issue necessary forewarning alerts wherever needed.
Introduction
[2] A comprehensive understanding of the occurrence pattern of L-band scintillation over equatorial and low latitudes eventually paves the way for improved/uninterrupted communication links between ground stations and Earthbound satellite systems. It is fairly well known that these ionospheric scintillations are essentially caused by ionospheric plasma density irregularities of wide ranging scale sizes (centimeters to hundreds of kilometers). A hierarchy of plasma instabilities operate in cascade finally culminating in such a broad spectrum of irregularities [Haerendel, 1973] . The primary mechanism being the Rayleigh-Taylor (RT) instability that gets triggered during postsunset hours when steep gradients are formed due to the faster recombination of ionospheric plasma in the bottomside of the F-region of the ionosphere making the situation analogous to a heavier fluid supported by a lighter fluid. In the presence of suitable perturbations in the plasma densities, the RT instability is triggered and it paves way for the second-order instabilities to operate. The net result is one of the turbulent conditions of the postsunset equatorial ionosphere referred to as Equatorial Spread F (ESF) that affects the radio propagation in the complete spectral band of HF, VHF, and UHF extending to L-band and beyond.
[3] The phenomenon of ESF is known to manifest in many ways like the spread in the altitude of the echo returned in the HF swept frequency radars like ionosondes, upward surging plumes in the HF and VHF coherent backscatter radars, patches of ionospheric scintillation while monitoring the satellite beacons, as airglow intensity bite outs in the natural airglow emissions from the thermosphere (indicating steep plasma density depletions), and as steep density depletions in the in situ satellite-borne measurements. Although all the above manifestations refer to the same phenomenon, we restrict ourselves to the L-band scintillation due to its practical applications in the satellite based navigation. However, the conclusions arrived at are equally applicable to the other manifestations as well.
[4] Significant efforts have been made in the past several decades by earlier workers to characterize the phenomenon of ESF including its morphology. Although the overall characteristics have been broadly understood including its geographical, seasonal, and solar activity variations, one of the enigmatic aspects of the phenomenon had been its dayto-day variability. Certain insight into the requirements of
